Translational repressor activity is equivalent and is quantitatively predicted by in vitro RNA binding for two iron-responsive element-binding proteins, IRP1 and IRP2.
Iron regulatory proteins (IRPs) bind to specific RNA stem-loop structures known as iron-responsive elements (IREs) which mediate the post-transcriptional regulation of many genes of iron metabolism. Most studies have focused on the role of IRP1, which has previously been shown to bind with high affinity to IREs and mediate repression of in vitro translation of ferritin mRNAs. More recently, a second IRP has been identified that is expressed in all tissues and that binds IREs (Rouault, T. A., Haile, D. H., Downey, W. E., Philpott, C. C., Tang, C., Samaniego, F., Chin, J., Paul, I., Orloff, D., Harford, J. B., and Klausner, R. D. (1992) BioMetals 5, 131-140; Henderson, B. R., Seiser, C., and Kuhn, L. C. (1993) J. Biol. Chem. 268, 27327-27334; Guo, B., Yu, Y., and Leibold, E. A. (1994) J. Biol. Chem. 269, 24252-24260; Samaniego, F., Chin, J., Iwai, K., Rouault, T. A., and Klausner, R. D. (1994) J. Biol. Chem. 269, 30904-30910). Here we report that purified recombinant IRP2 inhibits translation of ferritin mRNAs with a molar efficacy equal to that of recombinant IRP1. There is a quantitative correlation between binding to isolated RNA target motifs, as judged by gel retardation assays, and translational repressor function as assayed in an in vitro translation system. In contrast to IRP1, IRP2 is not inactivated for RNA binding by alkylation with N-ethylmaleimide or phenylmaleimide, and as we would therefore predict, IRP2 treated with N-ethylmaleimide remains an effective repressor of ferritin translation. As IRP1 and IRP2 clearly have equal capability of mediating translational repression in vitro, the contributions of both IRPs to overall regulation must be considered in describing the pathways of iron regulated gene expression in individual cells.